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Vertical Axis Turbine on the Living Bridge

Challenges and Build Concept

DAQ-MAST Design

Pre-Deployment Verifications

Next Steps



Vertical Axis Turbine on the Living Bridge
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ÅLocated on Memorial Bridge on the Piscataqua 
River Estuary in New Hampshire.
ÅPlatform offers:
ïBridge Power Grid Connection
ïAdaptable deployment platform for various 

types of turbines
ïA Scalable data acquisition platform which can 

be adapted or built for any type of testing 

Living Bridge Test Platform

Patrick hΩ.ǊȅƴŜ, Mason Bichanich, Michael Monahan, Martin Wosnik, University of 
New Hampshire
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ÅHas been in operation for 4 years.
ÅHave made measurements correlating inflow 

to turbine thrust and power measurements 
ÅWith the current working window we have 

the opportunity to add blade measurements 
to that list.

New Energy Vertical-Axis Turbine

Casey Nichols, Patrick hΩ.ǊȅƴŜ, Martin Wosnik, University of New Hampshire



Challenges and Build Concept
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ÅThis is a marine environment
ÅMeasurements must be collected from a 

submerged rotating frame to the platform
ÅSensors and equipment must have a minimal 

impact on the performance of the turbine

Challenge of Correlating Blade Strain

Patrick hΩ.ǊȅƴŜ, Mason Bichanich, Michael Monahan, Martin Wosnik, University of 
New Hampshire

Stern ADV Bow ADV

Flood Max Current (m/s) 1.60 1.59

Ebb Max Current (m/s) -2.70 -3.27
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ÅMake use of wireless comms to for continuous 
data-streaming above the water line.
Å/ƻƴǎǘǊǳŎǘ ŀ ά5!v-aŀǎǘέ ǿƘƛŎƘ ǿƛƭƭ ǊƻǘŀǘŜ ǿƛǘƘ 

the turbine using low friction, custom bearings
ÅMachine a blade for sensors and wiring and 

maintain the blade profile.
ÅModular construction for on water installation 

and servicability

Solution Concept

Casey Nichols, Hannah Ross, Ryan Beach NREL



DAQ-MAST Design
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ÅConnects to the rotating components of the turbine
ÅDelrin bearings are used to brace the mast against the force 

of the flow
ÅMarine rated enclosures house the strain and orientation 

sensing systems and the wireless transmitters
ÅAll components are battery powered

DAQ-MAST Design

Casey Nichols, Hannah Ross, Ryan Beach NREL
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Å5ŜƭǊƛƴ ǿŀǎ ǎŜƭŜŎǘŜŘ ŦƻǊ ƛǘΩǎ ƭƻǿ ŦǊƛŎǘƛƻƴ ŀƴŘ ƘƛƎƘ ǎǘǊŜƴƎǘƘ 
characteristics
ÅGiven the sizing requirements and the estimated fluid 

loading, the bearings were sized appropriately for continuous 
operation without lubricants
ÅResistive torque from these bearings is >5% of the torque 

produced by the turbine.

Bearing Design

Casey Nichols, Hannah Ross, Ryan Beach NREL
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ÅThe modifications to the blade were extensive
ÅThe system comprises 8 full bridge strain gauges monitoring the flapwise

bending moments
ÅDesign reviews estimate to points of increased stress in the blade
ÅOperational load estimates were used to confirm that there is minimal 

risk of a catastrophic failure   

Blade Modifications

Casey Nichols, Hannah Ross, Ryan Beach NREL


